Purpose. The analysis and comparison of the results of calculation by the finite-element model of the slope in the software complex «LIRA-CAD 2017» with the determination of the its stability in the software complex «OTKOS» allows to determine the accuracy the results and the most favorable conditions for the development of the displacement and parameters of the most dangerous surface slip for further calculation of anti-slip retaining structures. Methodology. The geomorphological data were obtained from the results of laboratory studies of soils in the considered slope. Creation of a bulk finite element model of the slope in accordance with the built cuts and depths of soil layers. Calculation of the nonlinear problem of finite-element simulation of the slope in the software complex «LIRA-CAD 2017». Creation and calculation of the stability problem of the landslide slope in the software complex «OTKOS» and comparison of the results of the its stress-strain state. Results. The results of calculating the finiteelement model of the landslide slope in the software complex «LIRA-CAD 2017» and its stability in the software complex «OTKOS» were obtained. The analysis of the obtained results of sliding surfaces study is carried out. The calculation of the strengthening of the slope area is carried out with the help of soil cement retaining piles, located at right angles to the vector of the displacement direction. Originality. Despite the presence of a large number of different methods of studying the surfaces of sliding, it is impossible to determine exactly the scenario of the displacement, using only one of the calculation methods. First of all, this is due to the rather high variation of the initial data of the problem, which in turn depends on the environment and assumptions, as well as on external factors that can not be taken into account precisely. The next task is to carry out the calculation of the strengthening of the landslide slope by soil-cement piles. Practical value. It is known that it is advisable to use soil-cement piles as a protective element, which interacts well with the soil environment due to its structure of the source material. A comparative analysis of the calculation results of the slope stability with the help of software systems «LIRA-CAD 2017» and «OTKOS» gives an answer to the question of the its reliability.
Introduction
In carrying out design work on the protection of landslide slopes, much attention should be paid to the study of the accuracy and reliability of calculations. Among all possible variants of shift development, the most attention deserve results in which the least value of the coefficient of stability K are obtained. In order to assess the probability of occurrence of a certain scenario, it is necessary to determine the criteria of the danger of each situation, since the landslides are different in terms of the rate of origin and development, in volume earthen masses that are moving, and in general, one and the same slope at the same time is a different slope in the conditions of changing soil characteristics, for example, during soil flooding as a result of soil water level changes or during prolonged rainfall. Therefore, for the exact calculation it is necessary to consider as many options as possible, 
Purpose
The purpose of this study is to analyze and evaluate the accuracy of calculation methods on the basis of the obtained results of the comparative finite-element modeling of the nonlinear stability problem of a landslide slope in the software complex «LIRA-CAD 2017» and « OTKOS».
Methodology
The calculation of the stability of the landslide slope was carried out in the software complex «LIRA-CAD 2017». The engineering-geological elements of the soil were assigned as a type of finite elements of FE 271-276 (Volume Physically Nonlinear FE to simulate the one-sided operation of the soil on compression taking into account the shear). Soil-cement piles, simulated by rods with a rigidity of a round cross-section of type FE 10 (universal spatial rod FE), with a diameter of 0,6 m.
To estimate the justice of the using that methodology engineering-geological studies of the landslide area of car road in the Lvov region were obtained.
According to the administrative division, the studying area is located in Mostyskiy district of Lviv region. In geostructural terms, the shifting area is located within the outer zone of the Precarpathian Trench, separating the East European platform from the folded region of the Carpathians.
In the geological structure, deposits of the rootstones, which are represented by the formation of the Neogene Age (NA), composed of clay with layers of dusty sands, mica, are involved. Montmorillonite clay with thinly mica, viscous, from hard to tropophilic, with layers of siltstones, sometimes very ironed. The sand including's reduce the strength of the clutch by 2-4 times. Slender layering, the presence of siliceous aquifers and sand contributes to the development of landslide deformations in clay and complicates their use as a basis. Sands are dusty and their filtration coefficient is 0,3-0,5 m/day. For these conditions, the results of calculating of the landslide and the slopes stability are carried out and presented in the form of calculated coefficients of stability K in Fig. 1-8 . From the analysis, we can conclude that the worst scenario of the development of the shift occurs in the case when the coefficient of stability is the minimum, that is, by the method Lowe and Caraffaite ( Figure 3) .
We defined the deviation of the results of the calculation by different methods, taking the method Lowe and Karafayt for the main one (with the least value of the coefficient of stability), and placed the results in order of growth ( As a confirmation of the correctness of the calculation results in the software complex «OTKOS», the calculation in the software complex "LIRA-CAD 2017" in the processor "Installation" in order to compare the results at different stages of model calculation were perform (Figures 9-11 ). 3) Stage «Work Pile». Reflects the work of the pile under full water saturation of all layers of the soil except the deepest, below the thalweg ravine. 
Conclusions
Based on the calculations made, the following conclusions can be drawn.
1. Application of soil-cement piles as support structures in landslide areas gives the opportunity to prevent landslide processes if the work is carried out on the basis of the preliminary calculation of the nonlinear stability problem. The location of the piles should be done in such a way that they can be technologically implemented, that is, the plot should be close to the horizontal surface in the area for the equipment to perform. The length of the piles should be determined by calculation and taken in such a way that the pile passes through the 2. The results obtained by calculating the parameters and bearing capacity of the pile always depend on the given conditions and the initial data of the problem. Error in geological data can lead to false results and discrepancies in the operation of the calculation model in reality.
3. The error of calculation of this task in the amount of 2400 iterations is 0.46%. That is, with a displacement of 3.1 mm, the error of the results is ± 0.014 mm, which is quite enough for this task.
4. With the help of finite-element simulation it becomes possible to solve a practical problem of any complexity, regardless of the diversity of geological conditions and the shape of the slope. Мета. Аналіз і порівняння результатів розрахунку скінченно-елементної моделі зсувонебезпечного схи-лу у програмному комплексі «ЛІРА-САПР 2017» з розрахунком стійкості схилу в програмному комплексі «ОТКОС» дозволяють визначити точність отриманих результатів розрахунку стійкості та визначити най-більш сприятливі умови для розвитку зсуву, а також параметри найбільш небезпечної поверхні ковзання для подальшого розрахунку протизсувних підпірних конструкцій. Методика. Аналіз геоморфологічних даних, отриманих за результатами проведених лабораторних досліджень ґрунтів ділянки схилу, що розглядається. Створення об'ємної скінченно-елементної моделі схилу згідно побудованих розрізів та глибин залягання шарів ґрунту. Розрахунок нелінійної задачі скінченно-елементного моделювання схилу в програмному ком-плексі «ЛІРА-САПР 2017». Створення та розрахунок задачі стійкості зсувонебезпечного схилу в програм-ному комплексі «ОТКОС». Порівняння отриманих результатів напружено-деформованого стану схилу та визначення відхилень у розрахунках за кривими ковзання. Результати. Отримано результати розрахунку скінченно-елементної моделі зсувонебезпечного схилу в програмному комплексі «ЛІРА-САПР 2017». Отримано результати розрахунку стійкості зсувонебезпечної ділянки схилу в програмному комплексі «ОТКОС». Проведено аналіз отриманих результатів дослідження поверхонь ковзання. Виконаний розраху-нок укріплення зсувонебезпечної ділянки схилу за допомогою ґрунтоцементних пальових підпірних конс-трукцій, розташованих під прямим кутом відносно напрямку зсуву. Наукова новизна. Незважаючи на ная-вність великої кількості різноманітних методів дослідження поверхонь ковзання зсувів, неможливо визначи-ти достеменно за яким саме сценарієм буде розвиватися зсув, використовуючи лише один з методів розра-хунку. Перш за все, це пов'язано з досить високою варіативністю вихідних даних задачі, які в свою чергу залежать від умов середовища та допущень, а також від зовнішніх факторів, які неможливо врахувати точно. Наступною задачею постає виконання розрахунку укріплення зсувонебезпечного схилу ґрунтоцементними палями. Практична значимість. Відомо, що ґрунтоцементні палі доцільно застосовувати як захисний еле-мент, який досить добре взаємодіє з ґрунтовим середовищем завдяки своїй структурі вихідного матеріалу. Порівняльний аналіз результатів розрахунку стійкості схилу за допомогою програмних комплексів «ЛІРА-САПР 2017» і «ОТКОС» дає відповідь на питання достовірності отриманих результатів розрахунку. 
